cal transplantation antigens, encoded by the K, D, and L loci of the H-2 complex, are involved in cell-cell recognition events required for immune responses such as graft rejection and cell-mediated lympholysis (6) . The transplantation antigens are expressed on virtually all somatic tissues; however, their level of expression varies from tissue to tissue (5, 9) . Structurally related to the transplantation antigens are the class I genes encoded by the Qa and Tla regions of the H-2 complex. The function and regulation of these genes is less well understood, but they seem to exhibit tissue-specific expression (3) . The Q10 gene is an example of a Qa-encoded class I gene (8) . It is unusual because it encodes a secreted protein product (7) . This gene is highly conserved among the different H-2 haplotypes of inbred mouse strains, and its transcription has been detected only in the liver (7, 9) .
The large number of class I genes (over 20; 15, 20) presents a problem in studying an individual gene, because nick-translated probes normally cross-hybridize to other family members. Recently, we have shown that synthetic oligonucleotides can act as gene-specific hybridization probes to H-2 class I genes in chromosomal restriction digests (9) . The Kb oligonucleotide hybridizes only to the H-2Kb gene, whereas the bml oligonucleotide is specific for the Q10 gene in restriction digests of C57B1/6 mouse chromosomal DNA. Both oligonucleotides are complementary to the sequences encoding amino acids 150 to 157 in the Cl (oa-2) domain of their respective protein product (Fig. 1) . These two oligonucleotides were used as hybridization probes in comparing chromosomal restriction digests prepared with either MspI or its methylation-sensitive isoschizomer, HpaII (14, 18) . The Q10 gene was undermethylated only in the liver, whereas the H-2Kb gene exhibited a lack of methylation in all of the tissues studied. These results suggest that DNA hypomethylation is associated with gene expression among H-2 class I genes. Our * Corresponding author.
H-2Kb gene results, however, contrast with an earlier study of that gene (16) .
DNA isolations, agarose gel electrophoresis, oligonucleotide labeling, and hybridizations have been previously described (9) . Restriction endonuclease digestions were done at a DNA concentration of 0.1 ug/4IJ and 4 to 5 U of restriction enzyme per ,ug of DNA for 4 to 6 h at 37°C. HpaII restriction endonuclease digestions were assayed for completeness by mixing a small sample of the restriction digest with a cloned DNA control and assaying for complete digestion of the cloned DNA.
The digested DNA samples were subjected to electrophoresis on a 0.8% agarose gel, stained with ethidium bromide, denatured, neutralized, dried within the gel matrix (17) , and hybridized with 5'-end-labeled bml oligonucleotide. The resulting autoradiogram (Fig. 2, left) showed that HpaII and MspI restriction digests produced a similar-sized hybridizing restriction fragment (2.1 kilobases [kb]) only in the liver DNA. In the spleen, thymus, and EL4 DNAs, a 2.1-kb hybridizing fragment in MspI restriction digests was detected, whereas a similar-sized restriction fragment was not seen in the corresponding HpaII digests. Hybridization to restriction fragments greater than 6.6 kb in the HpaII digestions was obscured by nonspecific binding of the oligonucleotide. The HpaII digests were then subjected to electrophoresis on a 0.4% agarose gel and treated and hybridized as in the previous experiment. In this case (Fig. 2, right) , hybridization to restriction fragments greater than 4.4 kb was apparent in all of the samples. In liver DNA, most of the hybridization occurred to a 2.1-kb restriction fragment, although hybridization was also detected in restrictibn fragments 4.5 and 11 kb in size. In the spleen and thymus DNA samples, hybridization to 4.5-, 11-, and 18-kb restriction fragments was found. In EL4 (a thymoma cell line) DNA, most of the restriction fragments that hybridized to the bml probe were larger than 48.5 kb. Only the expressing tissue, the liver, exhibited an absence of methylation for the two MspI restriction sites surrounding the Cl domain (Fig. 1) .
However, not all of the liver DNA was unmethylated at these two restriction sites.
Alternatively, the same DNA samples were subjected to electrophoresis on a 2% agarose gel, stained with ethidium bromide, denatured, neutralized, and electrophoretically (10 ,ug) were digested with either restriction endonuclease MspI (M) or HpaII (H), subjected to electrophoresis on a 0.8% agarose gel, and hybridized directly in the gel matrix with 32P 5'-end-labeled bml oligonucleotide. Lane C contains PvuII-digested R6E2, a positive control and a pBR322 derivative that contains the cloned H-2Kbml gene. Also shown on the left are molecular size markers (in kilobase pairs) obtained from a HindIII digestion of phage X DNA. (Right) HpaII-digested DNA samples (10 ,ug) were subjected to electrophoresis on a 0.4% agarose gel and hybridized as above. Molecular size markers (in kilobases) are shown on the left. The hybridizations and washings were done as previously described (9) . The washed gels were exposed to Kodak XAR-5 X-ray film between two Du Pont Cronex Lightning-Plus intensifying screens at -70°C for either 2.5 days (left) or 6 days (right). (13) . Shown at the left are molecular size markers (in kilobase pairs) obtained from a Hindlll digestion of phage DNA and an AluI digestion of pBR322 DNA. The hybridization and washes were done as previously described for Northern blots, except that 0.5% sodium dodecyl sulfate was included in both procedures (9) . Autoradiography was done as described in the legend to Fig. 2 (12) . Our results with the Q10 and H-2Kb genes were consistent with this hypothesis; however, methylated sequences were also found in the liver tissue for the Q10 gene. This result was not too surprising, because the liver is made up of several cell types and only the hepatocytes are responsible for the secretion of plasma proteins (2) . In the liver, hepatocytes compose about 78% of the parenchymal volume (2) .
For the murine H-2K gene, it has been reported that transcriptional activity is correlated with an increase in DNA methylation (16) . That study was performed with the teratocarcinoma cell line, F9, and utilized a probe that was complementary to the 3' untranslated region of the gene. Our results were obtained with a probe that is complementary to the Cl domain exon (Fig. 1) . The apparent contradiction may be resolved by assuming that different methylation patterns exist for different domains of the expressed H-2K gene. A similar situation has been reported for the serum albumin gene in rat hepatoma cells (10) .
Recently, a study was published on the state of methylation of the Q10 gene transformed in tissue culture cell lines (1) . That study found no direct correlation between DNA methylation and Q10 expression; a mixture of methylated and unmethylated sequences was found in both expressing and nonexpressing cell lines. The authors suggested that trans-acting factors may also be responsible for Q10 expression, a result that our study neither confirmed nor rejected.
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